MRE11/RAD50/NBS1: complex activities.
The MRE11/RAD50/NBS1 complex (Mre11 complex) is a central player in most aspects of the cellular response to DNA double-strand breaks, including homologous recombination, non-homologous end joining, telomere maintenance and DNA damage checkpoint activation. Several of these findings are explained by the unusual enzymatic activities and macromolecular structure of the Mre11 complex. The Mre11 complex possesses an ATP-stimulated nuclease to process heterogeneous DNA ends and long coiled-coil tails to link DNA ends and/or sister chromatids. However, the mechanistic role of the Mre11 complex in checkpoint activation has been unclear until recently. New data suggest that the Mre11 complex can directly activate the ATM checkpoint kinase at DNA breaks. These findings, together with newly determined functional interactions, identify the Mre11 complex as an architectural and mechanistic keystone of cellular response events emerging from DNA breaks.